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EVALUATION OF ROAD TRACK SURVEYS
FOR COUGARS (FELIS CONCOLOR)

Walter ). Van Sickle! and Frederick G
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- Lindzev

between track-t nulmgy frequency ‘111(1 congar (I&‘l].\lt\ llll(]“llbtt (“\ wsll]tml in part from tlu fact t]mt a mhl)](' roads do not
sample properly from the nommitormlhy distributed congar 1)(11)||me| However, the significantly positive relationship ¢ =
= 73 we found between track-finding frequency and number of comgar hone ranges crossing the survey road snggested
the techmigque may be of use in monitoring congar populations where road abundance and location allow the population to
be sampled properl. The amount of variance in track-finding frequency imesplained by mmmber of home ranges overlapping
swrvey roads indicates the index may be usetulbin demonstrating only relatively Targe changes in cougar population size.
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Sign fett by animals has heen commonly
used })\ wildlife managers to make inferences
abont popnlatmn (lldld(t( sristics (Neff 1968,

Lindzevetal. 1977, Novak 1977). l]nsdppl(mdl
is appe .1]1|nr because it seldom requires special-
ized equipment and is usnally much less costly
than others more intensive technigues. The
approach reqguires, however, that the relation-
ship between sign and the population character-
istic of interest {e.g.. size, cnmpositi(m) be
inderstood.

Track connts have been used to indicate
congar (Felis concolor) abundance or change in
abnndance, bt population  estimates  were
seldomavailable to evalnate the validity ol these
indices (Koford 1978 Shaw 1979, Fitzhnah and
Smalhwood 195S). Van Dyvke et al. (1956). how-
ever, conducted road track survevs inan arca of
known congar density and formd a weak rela-
tionship (% = 18) between track- finding fre-
queney and (](‘lmt\ Because of the l)ntentml

value of this t(*(]nnqm to agencies charged with
nanagement of cougars, onr ()ll]((‘tl\(' was Lo
test again the relationship hetween track-find-
ing frequeney and congar density following pro-
cedures of Van Dyvke et al. ( 1956). Additionall.
we examined the inflnenee congar distribution
p atte 1S, A4S measire (] I)\ (()”U‘ll ]1()]“() ldll"'( S,
had on track-finding II(‘(III( Ney.

]
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STUDY AREA

The Boulder-Escalante study areacomprises
1500 kne® of Garfield and Kane counties in sonth
central Utah. Boulder, Escalinte, and Canaan
momtains dominate the area topographically,
and elevation ranges from 1350 m to 3355 .
Hot. dnv weather is characteristic of June and
Julvw ith rains beginning in Augnst and contin-
ning throngh Scpt( .mber. ‘\mm.ll precipitation
ranges {rom 18 ¢ at low elevations to 60 cm at
high elevations; average temperatures  for
Escalte in Janmary and July are —2.5 C and
24.5C, re Sp((tl\(‘l\ (U.S. Departiient ol Com-
merce 1979).

Desert erass and shirub communities domi-
nate the vegetation with a sparse overstory of
pinvon  pine  (Pinus  edulis) and jaiiper
(Juniperus mfm,s-pwrmu) between 1350 m and
1S00 m. Dense pinvon-jnniper stands with a
sagebrush (\itemisia tridentata) understory
dmnnmt(* tlu vegetation between 1500 m and
2400 . P()n(](‘l().\.l pine (Pinus ponderosa) and
oakbrush (Quercus gambelit) are prominent
above 2100 m where rocky, vertical-walled can-
vons with farge arcas of bare sandstone charae-
t(‘l'l/(’tll(’f()l)()“‘ldl)ll\ Subalpine meadows with
small stands of - Engehnann spmce (Picea
cugelmanti). quaking aspen (Populus trenudoides),
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and white fir (Abies concolor) ocenr above 2700

1. River canvons transverse the arca with asso-
ciated vegetation consisting primarily of’ Fre-
mont  cottonwood  (Populus fremontit) and
willow (Salix spp.) (Ackerman 1952 Henmker
1982).

The haman p()l)n]uti()n of about SO0 is con-
centrated in the towns of Escalante and Boul-
der. Livestock grazing. timber harvesting, and
energy (\1)1()1‘1h(m are the primary land nises in
the area. ]{(md density is about 25 km of road
per 100 ken? (Van Dvke et al. 1956).
congars is pm]n]nt( .d on the study area.

METHODS

Capture and Monitoring Procedures

Cougars were tracked on horseback. treed
with the aid ol trained honnds, and immobilized
with an intrammmsenlar injection of ketamine
hvdrochdoride  and xyvlazine  hyvdrochloride
(Henker et al. 1954). Each immobilized congar
was fitted with a collar containing a motion-sen-
sitive radio transmitter (Telonices, Ine., Mesa,
Arizona). Radio-collared congars were moni-
tored with portable radio telemetin equipment
on the gronnd and frons the air. All radioloca-
tions were ;1ssign(’(l UTM coordinates and
recorded to the nearest 100 m. An attemptwas
made to locate all radio-collared congars a min-
imum of once cach week.

The Boulder-Escalunte studvy area. including
areas  occupied by collared congars,  was
searched l)(ll()(ll(‘d”\ for sign of new congars
tracks, scats. s(mtdles‘ When detected.
nnmlhu()d congars taking up residence and
transients were captired and radio-collared.

[e,u‘

Road Track Survevs

Congar density was measnred as both the
nnmber ofl\n(m ncongars per kin®in the suvey
arca and the number of home ranges of indc-
pendent congars overlapping the simvey road.
We conducted both systematie []l/llll(’ll and
Smallwood 1989) and randoni-systematie (Van
Dyke et al. 1956) road track SUIVeys. ()nl_\‘ dirt
roads were sunveved.

For the systematic sunv ev the studv arcawas
divided into three suney areas sp(ltmll\ and
behaviorally (home range boundaries) isolated
from the others. One 11.3-km section of road
was chosen in each area: roads were similar in
elevation change, habitat tvpe, and condition
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(substrate. sirface condition). Survey areas dif-
feredin density (independent adnlt congars per
kin®) and the munber of home vanges that inter-
sected road sections: 23 in the first, 43 in the
second, and 6-7 in the third.

Roads were sumveved from a pickap truck at

S-12 kph. Each road inc Tuding both shoulders
was dragged with a conifer tree pulled from the
rear of t||(\ truck. The following day both sides
of the road were searched for cougar track sets
by driving on one side and returning on the
other. A track set was defined as a continnous
set of tracks created by one congar on a single
occasion. Three to 10 de avs later cach road was
again siveved and (IIJQ.Q( . We felt that after:
davs the effect of dragging would be mnmlml
and movements of congars in the area (Hemker
et al. 1984) snggested this interval wonld he
sufficient to provide independent sampling
periods. Dust ratings. determined from imyprint
characteristics of the observers shoe (Van Dyvke
et al. 1986). were conducted every ki before
and after dragging to quantify road surface con-
dition. At each stop the observer took 10 steps.
5 on cacli shoulder: then cach impression was
given a point value froms 1 to 4. Simple regres-
sion analyses were used to exanine the relation-
ship between track sets per ke siveved and
])()th measures of densitv. Track sets per ki
siveved were considered  the independent

variable because onlv these data would be avail-
able to the manager.

The random-svstematic road track STIVey
involved dividing the studvareainto foursunvey
arcas. Again, the four arcas were spatially and
v isolated cach other. Two
sirvey areas had 24 congar home ranges over-
lapping roads and two had 5 7. Eaclrarea had a
different density of congars 10.017.0.032,0.042,
0.057 congars/kni”). A 16-kwn streteh of road was
randomly selected in cach arcac and the first
area to be sume ved was randomly chosen. Sur-
vevs were run as deseribed for svstematic sur-
vevs except that an all-terrain ve Dicle was nsed
and only one shonlder of the road was dragged.
Once all fonr arcas had been surveved. we
retinmned to the first area, randomly selected
different 16-km survey rontes for cach area and
began the sequence again. Siveved roads were
not eligible for resmmpling until all dirt voads
within an arca had been sampled once. For
analyses, cach 16-km section of road was
divided into segments varving in lengtli fron 1
to 10 ki depending on the mimber of home

hehay mm”\ from
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TRACK SETS PER KILOMETER SURVEYED

Fig. 1. Relationship between congar track sets per kilo-
meter and congars with home ranges overlapping the survey
road on the Boulder- Escalante study area, Utah. 1955,

ranges overlapping the segment. Each segnient
then had a home range overlap vate (2-7) and
was assigned one of the fonr density \'nln(‘s.

We examined the velationship between track
sets found per ki surveved and the two mea-
snres of density with simy ble regression analysis,
Road segments with the same hmnv range over-
lap valies were combined to obtain ki sur-
\'(*}'(-(1, as were road segments representing the
same densities. Data points enteved into the
regression equations were the sum ol tracks
fornd in cach of the six home range overlap or
fonr density categories divided by t]w shin (1} ki
suveye «din the wspe(tl\v categories.

We  evalnated  whether  dragging  would
improve survey roads with a siml)]c regression
of pre-drag dust ratings against post-drag rat-
ings. Data from both road track sumvevs were
combined to increase sample size, and regres-
sion slopes were tested against 1. The nimmber
ol track sets found on dragged and imdrageed
roads was also compared 1)\ dividing the tnta]
nmumber of track sets in cach by tll(' total ki
searched in cach.

\ln]hpl(' rearession avalvsis was nsed to
examine the effeet of rainfall and traffic on
one-day. pmt drag dust ratings. Pre-drag dust
ratines. rainfall, <lll(l trallic were the Il](l( pen-
dent variables consideved. We nsed two indica-
tor variables to code the three levels of rainfull
and two to code the three levels of teadTic. The
three road surface categories related to inereas-
ing rainfall intensitv were: imchanged. (llml)l(*(l
un(lm(]nal I llmlllll) inipressions distinet), and
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deformed. Traffic categories were: no traffic,
traffic on one-half the length of the road, and
tratfic on more than one-half the length.

RESULTS

The systematic road track SUTVOVS Were col-
ducted May=June 195S. During this period 407
ki of roadwas siiveved and two track sets were
found. One-hundred thirty-five ki (12 sivevs)
of road was surveved in an area where 2~.’3
ranges m'vrluppc Lthe survey road, 146 kin (
suvevs) wheve 4-5 ranges overlapped. and 1 7()
km (11 surnvevs) where 6-7 ranges overlapped
the survey road. U negnal suvey numbers
resnlted from weather or equipme nt 1)1()l)|0ms
prechding survevs being min. Each road (11.3
ki) was simveved in t]nu hours. with two areas
heing survev ed the first dav and the third the
next (Ll\ The two track sets were lTound on a
road overla pped by 45 congar home ranges.
Becanse of the small nimber of track sets t(mml
these results were not rearessed against either
measure of density.

Random-systematic road track survevs
runin julv and Aungust 1955, During this period
65+ km was surnveved and seven cougar track
sets were found. Three hundred fifty km (37
road segments) was located inan area of low-
home-range/road overlap and 334 kn (42 voad
seaments) in high. The mumber of ki searched
per dav was 16.

We identified no velationship between den-
sitv. as measured in (nug&us per km’, «md track
fm(lm(f frequency (7 = 000 P = SS6, 1 = 4).
However, the rel: m()m]np (Y =223 + 1.‘).‘\'. i
=.73.P =066, ROOT MSE = 1.1 =5) between
nnber ol cougars known to have home ranges
overlapping th(’ road and track-finding ﬁeqnen(\
was positive (Fig. 1). The data point associated
with the home range overlap valne of 7was dvop-
ped becanse <20 ki of road was surveved.
Results from both one-day 1)(’1‘ind% and three or
more dayvs were combine o for these analvses.

Becanse of the small number of track sets
fonnd. we did not statisticallv evalnate the vela-
tionship between track- hn(]m(f frequency and
dust  rating  catecories  or  dr agge - and
indragged roads. We lonnd a positive relation-
ship between post-drag dust vatings (V) and
pre-drag ratings after one (X1) and three or
(\2) davs (7 = .54, Y = 6.05 + 0.573X1. P
< 001, ROOT MSE = 1041 = 43) (17 = 34, )
=314 + 0.707X2. P < .01, ROOT MSE = 4.6,
n = 200, However, we failed to reject the nll
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hypothesis (slope = 1) in both cases. indicating
that our method of road dragging did fitde to
improve tracking medinm or tlmt dust ratings
were not sensitive vn()ugh to detect (‘hzmg(‘s mn
the tracking medinm. Data associated with
heavy rainfall were omitted from these an: thses.
\lultlpl(* regression analvsis (one day) I(‘thlll“’
post-drag dust ratings to pre-drag dnst ratings,
rainfadl. and traffic vielded a three-variable
model that (()n[dlll( (l()nl\ pre-drag dust ratings
(X1) and rainfall (X2, X3) as the inde pe 11(1(*nt
variables (7 = .6'7.) =7.65 + 0.83SX1 + 0.76X2

5.65X3. P < .000[X1], P < 5S3[\2]. P <
O01[N3], ROOT MSE =9, n = 43). Moderate
rainfall had little effect on post-drag dust rat-
ines. However, heavw rainfall resulting in road
surface deformity had a deleterions effect on
post-drag dust ratings. The effect ol traffic on
post-drag dust ratings was not significant (P > .05).

DiSCUSSION

The utilityv of road track survevs for monitor-
ing congar abundance is limited l)\ the generally
poor ulatu)nslnl) between cougar (](’]I\It\ ml(l
track-finding frequency. Both our results (7
.00), .ﬂt]l()ngll based on a small sample, (m(]
those of Van Dyvke et al. (1956) (7 = .1S) indicate
aweak 1(’[<m(ms|np between congar density and
track-finding frequency. The strongest Sl(flllll-

cant l(’th]()llS]lll) formd by Van Dy I\v etal. 7
G1) resulted from a mnlt]ple regression mode |
with track-finding frequency the dependent

variable and mn.l]( density, (Y(J()(l tracking con-
ditions. and proximity ()f(onmn\ to suney road
the independent variables. As the anthors
noted, however, a biologist would seldom have
knowledge of congar distribution in regard to
shrvey roads.

The poor 1'(*]'lti()nx11il) documented between
track-finding  frequencey and - cougar - density
appears the resnlt ol sampling problems. farge l\
bevond the control of tlw biologist. Congars are
rarcly uniformly distributed (Hemker et al.
1954, and available roads, the sampling strata.
are seldom abundant enough or optimally
located to sanple from a nommiforn distribu-
tion. Available roads, for example. conld fail to
intercept any congar home ranges or conld be
found onlyin the areas occupied by congars. Tn
both scenarios, the index (tracks found) conld

easilh' prove to be a poor measure of change in
congar nnnbers over time in an arca. Likewise,
because of the potential importance of road
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|()c;ltim| indetermining number ol tracks fonnd,
nse of index values to compure congar density
between arcas in tenmons. The l)lolnlnht\ of
existing road networks in two arcas sampling
similarly from the two populations seems smu”.
Use ol track sumvevs to dociment CONgUr pres-
ence is feasible, but again. the a pproacls nlti-
matelv relies on roads intersecting a congar
home range.

l(l(m”\ roads with suitable tracking snrface
shonld ])(ull)un(l.mt asin parts ofthe \mﬂl\\( »st
where logging is connmon, and located so that
the home range of cach congar would be inter-
cepted. Even in an ideal situation. however, the
index may prove sensitive only to relatively kurge
changes in cougar l)ul)ultltmn size. Twentv-
seven pereent of the variance in nmumber ol
tracks found was unexplained by number of
cougar home ranges overlapping survey roads.
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